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PURPOSE: To obtain a resin composition reinforced with an inorganic filler, excellent in mechanical 
strengths, heat resistance, rigidity, impact resistance, moldability. etc. CONSTITUTION: This 
composition comprises 100 pts.wt.. in total, 20-96.5wt.% propylene polymer having a melt flow rate 
(MFR) of 0.01-1 50g/10min as measured according to ASTM D-1238 and satisfying the relationship: 
Nm>=97+29.5 logMFR (wherein Nm Is the average length of meso chains) as determined by<13> C- 
NMR, 0.5-20wt.% modified polyolefin, 3.0-60wt.% glass fibers having an average fiber diameter of 
1 l&mu m or below and 57wt.% or below inorganic filler, 0.1-3.0 pts.wt. phenolic, phosphorus and/or 
sulfur antioxidants. 0.02-1.5 pts.wt. metal inactivator. 0.1-3.0 pts.wt. at least one light stabilizer and 
0.02-2.5 pts.wt. lubricant. 
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2. 2. 5. 5-x h^y ^;^b"a y 3-y 
^;H::Ui;>. 2, 6 - v-r 7 7'^;H::'U 2. 5 

h^y^b>vT^7. h U7'^;bT^ >I?;6^W^ 

^:^-7a^>, 2 -^:t7:iL >*;1//-K>Kji^;u, y^;l/ 
y;l'*7"^>, -r7 7*ab*;uy ;U':^7 7'^>. vJi^ylx^ 
T-^K v7aL^;i/^^ji— ^>4f>x;b7 

^>ffi^y^;K y^;b-9-;b7T-r Mf:6<w*^n. mm 

l^^^^tribB^^LT, 7^hvbKa7v>. 2-y 
^^U-r h 7 t Kn V7 2. 2. 5. 5-5^h^Jti^ 
h^t Ka7^>, 2, 2, 6. 6-xh^y^;b 

v7x^;i/a-— T — 7— T'feh7jLy>, T 

y 7:iiJ^;U;f.X7^ h y 7 ^ ::^;b>i-xX7 t-Y h> V 
:ii^;U.-^ X 7 ^ ~ h If ;6^W ^n^o 

CO 0 4 31 3tl^a)«^«#^t^b'^(i-aJ^±fflt^ 

[0 0 4 4 1 (E) :^U7 Y > 




(8) 4*Bg¥8- 1 9 9 0 1 5 
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10 0 4 51 (\\)^mm^ 

itit^m (^»(D) ) ^m^m Rzff&^co tti, 

10 iii^i 0 orj^iT^^ajK. a^L<ti-3 ot:-+ 
3 ot. Mi^iMi L< t±- 2 ot:~+ 1 sr^^ss-eiT 

[0 0 4 61 ^»(B) ti. ^mm^?kx(Dm&7b< \ o- 

5 0 0 ^ y y y h L < (i 3 0 - 2 0 0 ^ 

0^^> 1 1 -5 0 0 0 0^;K 

L<t±2 - 1 0 0 0=e;l.ttj:^J:dizm^^'ho ^^iO 

20 (i. ^mm^^.xcom&t^ s - 1 o o o ^ y y «y 

h ;K M t L < (± 1 0 - 2 0 0 ^ y =e)V/ y «y h 

(A) Ig^OO. l-200g.4$fc0. 5-50g^ 
(DM^fiSc^J^ti. mB(o:f^i^^mi^x^9i^^iH±^y^'t 

30 ai*'&/iftti£ST?«#-r'S»02!>^M^L<. - 5 01C- + 
3 or. 4tt::~2 0t-+ 5t:eDfflJK|gH;5^«M$n 

[0 0 4 71 Oil) 

±iB(7) J: -9 ii: Lxm^titz^mmmf^^i^. mm±m<t 

Rlfii^izjiBUxmiF^-^i^it^^m^'^^ 
7"a t:u>cDm5ia^Xtif&co^y:tU7>f ><h<o 

(MFR) ^y7^i^^s (Nm) tcommwi 
nm^^xTji^ n^M^^B^^^ y 7"a t- u > c.^h 

40 t^X^^^ 

[0 0 4 81 ^m^xm\^^m^^m±m<t^ii. mm 

(fc/cL. R'^l±T;l.+ ;i.S^/:it±Ty-;uS. ti 

50 1 ^s^3(7)ffiH(DffMoS["efe-s. ) -e^^n^fc^D 
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^-f h'^(o=e yr )vr )vi ^ h\ 

A-tX^/Nv-< h\ >^Ji^;UT;b^— '^^Ajl h^v h\ 
vji5^;ixT;u^^^A-7i V h\ >^-r V'r^;bT;u 
^^'^AoLh^^i/ Ki?OvT;b+;UT;b^^'>A^yT 

'>A;!»W*L<. 4ttCh U j:.^;1/T;U^-'!7A, h U 

v:^^;UT;u^^'>A75<5f* Lc>o 
[0 0 5 0] ^/c. i^^lS^^M^l^^^^/M.T2ffl).:^ 
±^7) T ;U ^ - ^ A :6^*S'^ L fc^ffiT A { ^> ^ 

[ft 31 

(C2H3)2A10A1(C2H5)2^ 
(C4H9)2AlOAI(C4H9)2, 
(C2H5)2AlNAl(C2Hj)2 

C2H5 

[0 0 5 1 1 T}\^^^^i^mv(o±mo^mmit^v^t\^ 

Tt±^ v^j:.^;bv:/;?i/':7A, i/ A ^ a 

7>f h\ V:JL=J^)VW^i)<m^fi^n^^ tfz^ 7)V^=^ 

^^ti^(D±mtco^m<t^'mtLxit^ L I A \ (c 

2 H s) 4 . L i A 1 (C7H1S) 4 ^;6<^tf ^n>&o 

[0 0 5 21 ^mmmm^izM-t^mm^mit^iom 

1—2000 ^vA^;b. Ittd 2 0 - 5 0 0 ^^A^;u 

^-'^A^Ur) 0. 1 -4 0 ^7Alg^, 5f^L< l± 
1-2 5r7Al^^<h^<i:^J:o(^. Wffi^^fL'&i^^m 




(9) 4tBa^ 8 -19 9 015 
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[0 0 5 31 t*U>fi^Sl^;ti. mtS. ^K^gOl^-f 

ot:-+ 1 sot. 4t(c4 or - 1 2 o''c(Di^m.^mx* 

i>^. M^J±tJl±. ^J^Jfl-6 Q^J±X^l\ tfzm 
[0 0 5 4 1 (b) l^a7KU:tU-7^ > 
20 tiT^y;UT^ KS^:x.;K4^'>S$:;S-r>&^U>'v;Hb 

m^ii. rn^rn 50-521 56-^. 4tP?aBg 52-1 

0 5 9 9 3-^. m^m^ 5 - 5 0 0 4 0-§-. 4t^Bg 5 8 

- 6 7 7 4 3-^. m^W-^- 1 7 2 4 2 2^. ^^W-S 

- 1 7 2 4 6 0^) o 

[0 0 5 51 ai4ffl^y^-4:ir^7 h«-&i-^;i^'U ;t 

30 b>-yDt:u>i/A, jL^uv-^^T^vn-A, .-Ku-r 

40 ;u^<^^t&fiJJi.-i^'+vfb^i^2bW* Lt>o $^>(c. TIB 
-fiS^ (II) : 
[fb41 

(II) 

*) . A r lii^'J V v;l/;i-+->S«r^>i < t 1 miH±^ 

■t^mmm 6-20 (D^^mmitJi<.mmx'ii> o . t « 1 



(10) 
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rm^^^^-t^^x-^^, *TIB— SSiC (III ) 

[0 0 5 6] »SLl,>±iB^y vvMt^^Urti, * [{t51 



H2C=C-C-NH-CH2 



O— CHjCH — CHj 
CH3 



4$Baq^ 8 - 1 9 9 0 1 5 
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(III) 



^ KS<h:ii/1^>>'S^W-r^^U vvMb'&^ti. MA. 10 
Cf4#P?a0g6 0 - 1 3 0 5 8 0-^tc^^n^:/JS(c<i: OM 

[0 0 5 71 M^^'V^i^y ^ ycD:^ )Vhyo — \^— h 
(MFR. 2 3 Ot:. ^WS2. 1 6 k g T-Ste) ti. 1 
-500g/l 0^9^. m^il 0-200g/l 0^X-& 

^(D7bmtL<^ bmito , oi-ioaM%. 

4tt-0. 1-6. om&%X^^(Oib^0^Ll\ 
[0 0 5 81 (c) ;y-7X^M 

aT. L<ti3- 1. 1 /imT-fe^o ?tf^X«SeSeco^ 

comm^^^m-t^t^ ^mmib^o. 2-0. smm 

[0 0 5 91 (d) MMy^^- 

^^mim^^^mmy^y-tLxit^ m^^? so 
[0 0 6 01 ±^(D^f&^(om^mt^ (a) i^jSH^pS^K 

'J^D trb>d<2 0-9 6. 5fiM%. $f^L<ti4 0 
-9 4aa%r**0. (b) ^tt^KU^UV^f >*^0. 5 

- 2 0 aM%. »i L < t± 1 - 1 0 mm%x$> 0 . (c) 

¥i^^S>6M 1 //mii^Tr*fe^;?r7XSSa«;:>^3. 0- 

6 0 mm%xi> o.»*L<ti5-5o mM%x& o . 40 

(d) mMy >(y-:^<b 7mM%mTX^^^ 
[0 0 6 1 1 ig^Stt^KU 7'a voE^Mt^^ 2 0 M 

WHfttt. W®Sttl?7!^^ffi< . — :^ 9 6 . 5 fia%^S;t 

E^M;6^ 0 . 5 mmPA^i&x\tmm^t''^hn-f^ — 

y^m&o^'^^m.ii'z, oma%7^sirti^M^. wis^ 
tt. ««ii#^ji>^ffiL<. -^6 omm.%^mA.^t^m 



[0 0 6 21 ifzif^ 7.^^(Dm'^&tmmy >( y-o> 
m^&(D^mt^ 3-60 aM%7iw^ u < . 5-50 

[0 0 6 31 ifyy^mm(D^^mtmMy^y-(Dm^ 
[0 0 6 41 (e) m<tm\\-M 

m±mitmms^mtLxi^mt^o y j-}v^mit 

X-[ p'^UV-S- (3, 5-v-t-y^;l/-4 ~ 
t Kd + v'^olji^^U) f;t^- h]. 3, 9 ~ b'X 
{2-[ 3- (3-t-:/^;l/-4-t K^ + S/-5- 
y ;u) bi*:^^;!^;^^:/] -1. 1-vy 
- 2 , 4. 8, 1 0 -5" h ^^"^-^ h'a [ 

5, 5] yy^tiy^ 2. 6 -v- t -7>;i/-p 
UV— 2. 2* -^^U>tfx ( 4 6 - 

t-:/^;U7:iiy-;ix) , 2. 6 -v- t --r^^u-p 
2. 6 - v:7i^;u- 4 ^ ^T'va 
^v-7x.y— X7"T'J;i/ (3, 5 t 

- 4 - t Ka + :> v'jiL— ^b) ^rnh:;^^^— vX-rT 
'J;b(3. 5 -v?- t 4 - t Kn4^i>-<>v 
;u) 4^X5fv^- 2, 2' ^UVt'x (4 ^ 

t-r^/b^^y-^b) . 2. 2' -y^bvtfx 
(4-j:-^;l/-6-t--r^;l'-7^y-;U) , t'x[ 
3. 3-ex (4 -t KD4^v'-3-t~-/^;U73i^ 
;u) y^U-y^Tv^vK] i3-;bJLXx;K 4. 
4' -y^u-T'vfx (6- t-^^;^-m-^^^y- 
;^) . 2. 2' -O-^UT-'Vt'X (4. 6-v?-t-y 
^;U'7a:y-;U) . 2.2' 'J t'V fX (4- s e 

c-y^;b-6-t-y^;b7^y-;b) , 1. K 3 

- h X (2 4 - tKD4^^x-5-t -"/^ 

y5^>. t:x[ 2 - t -T'^;!/- 4 - ;^ ^ 
;U-6- ( 2 ~t Ka + >'- 3-t ~ 5 - ;^ ^ 

;u^>:/;u) -7^^;H -rUT^^U— 1, 3. 5- 
hUX(2, 6 -i/y 3 -t Kn^v- 4 - t - 

^^;u^>v;u) '<V>rxU-h. 1. 3. 5~h'; 
X (3. 5 -ix- t -T^^JU- 4 -b Ha^>'<>-:; 
;U) -f VvTXU- 1. 3. 5-hUX(3. 5- 
V- t-r^;U-4-b Ka + i/-<>v;U) -2, 4. 
6- h y;^^;b'<>-fcr>. I, 3. 5-hUX[ (3. 
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5 - V- t --7'^;!.- 4 - t Ka^^v^^^^b) V*a t" 
p'^UV-a- (3. 5 -V- t 4 -b Ka 

3. 9 -fcix ( r . r 2' -t K 

a^vji^;u) -2, 4. 8. lO-'rh'y^^-^X^i' 
a[ 5, 5 ]^>^i3>^ ex[ B- (3-t--:/^;u 
-4 -b Kd4^>-5-p<^;1/-7x^;U) rab"^^- 

[0 0 6 51 U >mM{t|56ihS«J<h LTti:. T;^+;^;^^X 

"rhy^T. (2. 4 - t -'/5";b'7a:^;b) - 
4,4* -b*Va:^U>/ivX:7;f:h>< b'x ( 2 . 4 

x7T-rh. bx (2. 6 - V- 1 4 -y ^ 
1. 1, 3-hyx (2-y^;u~4-vhyT'v;u4^ 

[0 0 6 61 ^^^^mim±MtLXl±^ VTs^T') 
;U-3. 3' v7*obxr;f>-h, ^>:$^jiyx h 

h ( 3 b:^^ — 

h) > v^^'^ y;b- 3, 3' -f";^-vrab;t^- 
>?^yx^;U-3. 3' -^;i->?7'ab*;f ^-h, 
Ut-'v;U-3. 3' -^^v7'Db;^^-h. ^^i/'r 

vXxTy;b-3, 3' -^;^vV'at::e-;f-h, 
t;^^y;U-3. 3' -^:tv-7*ab:t^- ^V^' 
Jiy X h^ + X (^-y^VJV'^^ty'n^i'^ 

[0 0 6 7 1 ±IB<7)M<l:R6ihMt7)iE^fit±. (a) + (b) 

+ (c) +(d) 1 0 os*gpus^L. 0. 1-3. om& 

SP. »^L<tiO. 15-0. QSMSp-e*^. i/zgc 
-:>c>rO. 0 2-1. 01tfigP75WiL<. 0. 05- 

0. im&^^mxHimmm<+i^x-u<^ ttzo. 3 
[ooesiiiL^^HSSlSltM 

v:«7;b;^*>®^v-y'y ^a-r^Ub K^i^ h\ 2, 2* 
4^-9-^ K-bx-[ i^;U-3- (3. 5-v-t--/ 



(11) 4^53^8 - 1 9 9 0 1 5 

20 

4 - b Ka+ >-7:ii^;U) 7"Db:t4^— N. 
N' -bx[ 3- (3. 5-v- t-'r^;l.-4 -b K 

[0 0 6 91 ±m(D^m:^^\t<m(om^&it. (a) + 

(b) +(c) +(d) 1 0 0«MSS5(^J*L. 0. 0 2-1. 

5fi«gB. $f^L<(±o. 1-1. omm.^x$>^^ ± 

[0 0 7 01 (g) Bt^-^^^I 

^.(omf^m^mmt urti. fi«j;icf 2 - (3-1-7-^ 

5 ^;l/- 2 -b KD + ->-7a:— ;u) -5-^a 

a^>^/h y Ty-;lx. 2- (3. S-v-t-V*^;!^ 

- 2 ~b Ka4^>'7ic^;b) - 5 - :7 a a^>y h y t 

2- ( 5 2 -b Ko+>7^^;u) 

20 ^>yhyT^/-;K 2- (3. 5-v-t-r^;l'- 
2 -b Ka4^ v7:c^;U) 'stvy y 2- 

(2-bKa^>-5-t-^i7^;U7i-;U) ^>>/ 
hyTy-;U. 2- (2-b Ka + i>--3, 5-v-t 
-r^)Uy^^)V) -:>y h y Ty~;i.?^j:<h'^^tf^c: 

0lRjf2, 4 -V- t-"r^;U7ji^;b-3, 5-v- 
t-y^;U- 4 -b Ka + ^y'oyj:.— ^^-y-T^S/ 
;b-3, 5->^-t-y^;l.~4-b Ka+i^^Wi 

30 [0 0 7 11 ^/ib>5^-KT^ >mo7v*;b5«JEffl 
<hLTt±. 4 --oy^^U;^-^^/- 2 , 2, 6. 6-^ 
h v;^^;bb'^y bx (2, 2, 6. 6-5^h7 

p«^;i/-4-b''<yi;;i/) -lr/<^— b'x ( 1 . 2, 
2. 6. 6 -^>:^;^^;b- 4 -b'^y 

bx ( 1 2 , 2, 6, e-'rh 

^y^;U-4 -b'^y hyx 
(2. 2. 6. 6-xhv;/^;l/-4 -b'^y - 
hynr-b^— Z3/Ni7®^~bx (2. 2. 6. 6- 
7^h^>^;u-4 -b'^y o-X-r^K 

40 bx ( 1 . 2. 2. 6. 6 — ^>!$^y 4 -e^y 

2- (3. 5 ->?- t -T'^;!/- 4 - 
bKD+>^>>?;b) - 2 -n-7'5^;U'7a >l[bx 
(1. 2. 2. 6. 6-^>^y^;U-4-b^y V 
;u) > =i>'x^M-:^;<^;L' • 1 - (2-b kd + vjc^ 
JU) - 4 -b Ka+ V- 2 . 2. 6, 6-7"h^y^;U 
b-^y .-Ky [ {6- ( I . 1 . 3, 3- 

7^ h vy^;U7'^;b) ^ ^ y- 1 . S, 5-hyT>?> 
-2. 4-v?'r;H {(2. 2. 6. 6-5^h^y^;l/ 
-4 -b's^y ^^y} 'v^^-y-y^ixv { (2. 
50 2 . 6, 6-5" h7y^;l'-4 -bT^y >f ^ 



2) 

y} ] . N. N' - tfX ( 3 -T ^ yv'abVb) J^^U 

2. 2, 6. 6-^>^y^;u~4 -t'^U 

y] -6-i7aa-l, 3;, 5 h U T >a|-^4^. 1- 
[2- {3- (3. t-y^;b-4 - 1 Ka^ 

i^Vi— "7*0 1^:^— - 4- {3 
-(3. 5->^- t-r^;b-4 -t Ka + >^:7^^ 

rab-:t-:=-;l.;r+v} - 2 . 2. 6. 6-7^h^y 
^;be^y>?>, 8 — :>v;l/-7. 7. 9. 9-7"h 

3 -:t 1 . 3. 

[ 4. 5] ^yTijy- 2 . 4-v^>. 8-T-tr^;u 
-3- KT'i^^lx-?. 7. 9. 9-7^h^y^;b- 1 , 

3. 8- h 'JTifXfc:-n[ 4. 5] TfJ>-i^^>^ 

1 . 6. 1 1 {4, (N-r^;l.- 

N(K 2. 2. 6. 6 --^V^^y ^;lxb"-<U v>- 4 
— <;b)T^y)-K 3. 5-hUTv>-2-^ 

T^y] ^VT^^bv. T^h^^^x (2. 2. 6. 6 
-'7"hvy^;b-4 ~t:^U>?;u) 1, 2. 3. 4-^ 
^V-r + X ( 1 . 2. 

2. 6. 6 -^vi^y^;!.- 4 -tr^U l. 2. 

3. 4 -7'^>5^ h v^;b5K>M^x5";K 1. 1* - 
(1, 2-Ji^>v-r;b) b'x (3, 3. 5. 

>) . N- 2. 2, 6. 6--rhv 

6-t'J;^Uy-l. 3. 5~hUTv>-2. 
4-v>r;H[4- (2, 2, 6, 6 -5" h^p«^;Ufc:-^ 
Uv;!-) ^^y] ^4^ify^u>-[ 4- (2. 2. 
6. 6 -7^ h vy v/b) -r^y] . ^Kuy^ 

;lx'7*atrju-3-;^-+v-[ 4 (2, 2. 6. 6 -x h 
f'^Uvj^;!/] '>n^-9->, ;Kliy^;W:/a 
e;u- 3 4 (1, 2. 2. 6, S-^V^' 
y^;U) vD^-9->, 1, 5-^:^-^ 

■9-Xt:-n[ 5. 5] '>>-t'*>-3» 3-v*;U.-K>B^ 
J^Xx;U^2, 2, 6, 6 -7" h^y ^;Uti*-cU v>- 
4-T~;^^:^^)^^^i^. 1 . r . I" -[ 1 . 3, 5 

-hyTv>-2, 4, 6-hy^;b-hyx { (v^:^ 

n^^v;i.>f ^ y) ~ 2. 1 -ol^^ >s?-r ] -hU 
X-[ 3. 3. 5. 5 -7" h vy ^;Ub'^^>?>- 2 - 
. N- (2. 2. 6, 6-7"hvy^;b-4-t: 
^ij>?^;u) -^3-[ (2. 2, 6^ 6-5^h^y^;lx 
- 4 - 'j >?-;i.) T ^ y] - v"o/N-^ ^ h'mib^mif 

hti^a e:n*^o4i-et, t'x (2, 2. 6. 6-7^h 
^y 4 -tr^U -tr/N'^-h, n^'v^^^Kv^y 

• 1 - (2-t Kd^vji^;l^) -4 Ka^S/ 
-2. 2, 6, 6-x h^y^;bb::-<U v>a^^. 

{[ (6-(l. 1. 3, 3-xh^y^;U'r^ 

;i/)-r^y-i. 3. 5-h»;Tv>-2, a-v^ 

)\A [2. 2, 6. 6 -X h^y 4 - t'-cu V 

^^y] ^^ifyji^uvL (2. 2. 6. 6~x 
h^y^;i>-4-fcr^'j v;b) -r^y] ) ;6<»^Li^ 




(12) «fBg¥8 - 1 9 9 0 1 5 
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[0 0 7 21 JifecoiK3fe$^S'JcoiE^Mti. (a) +(b) 
+ (c) +(d) 1 0 OfiMgP(::S^L. 0. 1-3. Ofi* 
SB. »^L<Ci:0. 15-0. 9aM^-e*^« l^fzISi 

oiNTO. 0 2-1. 0«fiSB^WiL<. 0. 0 5- 
0. 3«MgP7j>^*i:0$fi Ll^o W3tSSS«J^^iB^S;6>* 
0. iaSg|5*jS-C(iiH<gtt;6<+3Jr-;^j:<. ifcO. 3 

[0 0 7 3] (h) vt^J 

ti. v'J =i>:t><;bSr3 0%#Wr'S>-KU-7'Dt:u>, 

V U 3 >;f ^ 5 0 -i) 4< U T7"a U >^;6^^ 

mmr^-c h*^.(DmMt Lxttx^r y >Kt-7-y 
mmm^^'r)u^.(r>mmt Lrt±x5^T y vkxt^t y 

[0 0 7 4 1 ±m(omm(om^mit. (a) +(b) +(c) 
+ (d) 1 0 oasgpt^^^L. 0. 0 2-2. samgp. 

iff^L<t±0. 0 5-1. OMMSp-e^^o it^JoSE^ 
30 M:6^ 0 . 0 2 fiSSP^SlTHiJt »} tt;&^+^T-/j: < . ^ /c 
2. 5a«gp$r^^rt. ^n(i:m^^SI!i^of«i±;6^M 

[0 0 7 51 ^^mo>mmy ^ ^-^itmrnmrnmcoBt 

(e) MfbRSJt^J. (f) ^m^^iSmm. (g) 

^J. (h) ft^J<^> 4 «t7)i^jDiS'Jc7)ffi^S(- <i: ^ t (Z>T** 

[0 0 7 61 (i) ^(Pmcpmn^ 

[0 0 7 71 [3] Mffi^^v-^^bfflBgffi^i^oMii:^ 

--i$^-*T% 1 9 0-2 8 QX:(Di^mmmx-mm 
50 sa-r-sd^tCct off-s^t^^-e^-So 



(13) 
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[0 0 7 81 

[0 0 7 91 '^m.mi 

^mmi . 6mm) 8. 3 g Sl/n --x^-^-v 10 
2 5 0 m I ^An. 6 8 1 1 B^FemW^a^^-^ v 

[0 0 8 01 ^t^. <lfD^<iSttftU/c^M-7^^^>r> 
Ale, n-y^^UJ^— 7";H 4 Om 1 S^/n-T'^;!/-^ 

7 5 U h ;b) ^ 0 . 5ml t^X.fzWm^^ 5 5 

r.lii^St^. ^lcn-y^;bai-7";b5 Om 1 {Zx\-V* 
^;l.i:?a^-< K3 8. 5 m 1 ^^fi?L/cS}K^ 5 0 ^^FbI 

x-mj u /c. ffiitT 7 0 t: -e 4 Btraas^rtf o fern. S 20 

[0 0 8 1 1 C(Z)j&JS?KtcHC (OC2 Hs ) 3 

5 5. 7m I ^ 1 ^ra36^ttT?gTL/io ?SmT^. 6 

orrM 5»F0^Rjs^tTtv m^^jmi^^rx — ^+-9- 

>^ 3 0 0 m 1 T* 6 [Ugt?^ L. ^S-e 1 B#rBlMiE^*t 
^:r;?^>">A 1 9. 0%Sr/iS^2 8. 9%^^t; 

[0 0 8 21 Jl^a5t?^iP^. ^l$}S:&a'fgTn- h^aXO 
f^t*/i:3 0 0ml ORlC^iitc. M^#X|IHmTT*v 
r;^>'^A^#Hi*6. 3 gJ^t>*n-'^^^^> 5 Om 1 30 
^AtlTMS^lS^ L. ^ST*ai$L^j:;!)^'^ 2 . 2. 2- 
h U ^7 anjn^ 2 0 m 1 (0. 0 2^U^;b) <h 
n-^r^>l lml^O?g^?g^^^rFa-^;6^*b3 0 

^nA:@^*^;SSijL. :^<Sc7)n-^+'9->^ 1 0 0ml 
■e4lpIgfe?^L. ^ '^IC h;b3:.>#l 0 0ml 2 [elSt^ 

[0 0 8 31 JiiSco@<*^5>t- h ;U > 4 0ml ^io 

ti^jioizmi^it'^^^^m^x^ ot:tc#aL/zo a 40 

^T. ■7^;uM>^n-^^;b2m 1 <h h;UJi> 5 m I (D 

m^mm^mTLtz'^. i 2 ot:T*2B$FB^m}$L/co ^# 

^tifzmi^^mm^ 9 Ot-e^SJjL. h;ujL>^i o 0 

m 1 -e 2 0. 9 0 1: xm^Lfz^ $ 'b(cSf/c(3Egigft^ 
^ >/ h >60i*^Jt3&^ 3 / 2 (c/j:^ J: O (cpg^fb^ 

^>^iB^, 1 2 or-t^2^FBiffl}$L. mso#i 0 0 
ml On — ^^-^r^izxj^m^i^xmmf&^Oi) 5. 

5 g^»Aio 

[0 0 8 4 1 ^^M^ (^MM^II^^fi£-^g>^3^) 

sms^ffio^w/c 5 0 0ml (o^M^iz^ mmif^x^m 50 



4*r?g^8 - 1 9 9 0 1 5 

24 

mmrr. ±Bxm^ntzm.^(A) 3. sgso^'n — 

3 0 Om 1 ^Ati. jSi^LniT:)^'^ 5'C(z?^JqL/c. 
<):fi: h U j:^;WT;l/^^*^A (TEAL) On-'^^r^' 
>?§?S ( 2 . 0 'J -y h )V) 2 . 3 . 4 - h »j 

S:. aSmi-*Jtt^TEALSt/2 . 3, 

;6^^n-^*n 1 0 0 ^ u =ejvy u y h jv^ri i o ^ u 

[0 0 8 51 i):c^T% IF.Pil?r^L/c^. rotrb>;?r 
X^^i5SW(::i^AL. '7"at'U>^2. 2 BfFB^fi-a- ^ -ii" 

L> #1 0 0ml <7)n-^^if >-e3Io|. ^SlCTHffi 

^tti^-^cr^i^^Am^mimLtzmm^ ^mm^m 

[0 0 8 6 1 :tim^ 

(T i BAD <7)n--\-7'^>^^ (0. l^;l//';«y 
h;L.) 6m 1 h t-y h + i/- t-y^;i/v;^ h^^i/v/ 
^vcDn-^^T'^^v^'/K (0. 0 1 *y h;u) 6 

m 1 ^fg^ L 5 ^mm^ Ltzh(D ^ Atl/c. 
[0 0 8 71 ikl^X^ ^"^MMimMt LT7K^#x 5 U 
y h)URZfmiiy'o\i'\^l^3 U y h;U^;±AL/cm. 

^»3 8. emg^SlS^te^AU/c^. mFpl-T^ab- 

4 1 6 g^DJ^'U7•ae^>^9^^^i/^, ftt 
(A) 1 g ^/d 0 U :7-a e 1/ >±^MC±, 3 
0. 2 kg-e^o/co ^/c, ^f ^n/c.-^"U'7"ati'b>i7) 
MFRe±2 0 g/ 1 05> (2 3 01C. ?5m2. 16kg 
T-aiJ£) T*$>»9. Nm(il7 3. 4-efeofCo 
[0 0 8 81 ^f^m2 

^^^:u^uy^>(b) -1 cDMi^ 
MFR*^0. 5 g/1 05>O7*ab*l>>.1v^.-KU-7- 1 
0 0 MtK-^ l/^ >M 0 . 8 SMSB 1 7 

i^^l-gaJSSJJ (B*?4fli (t*) Sa. v'^- — ^4^v'>2 - 5 
B) 0. 2fifigP^ Kv^TT/'bV KL. 9 0imn<*O^ 

wthm^m^^xmmMmLtz^ t^u >^-ss2 o ot 

rafU>(^^^v^ h^Sr I Ri^xm^Ltz^^M. 
0. 3fiS%-efeo^c. ^AiMFR(±l 5 0 g/1 05> 

[0 0 8 91 ^^gij3 
ga/-KU;j-U:7^ >fli) -2 (D^j^ 
MFR:6<0. 1 g/1 0 53^00 f U v.-f.^.-K -y^- 1 
OOafigpCiJ^L. MtK-^U^ vMI Oa*gB^:^v* 
;uraSSS»J (B*?Aai (ft) — ^+v>2 • 5B) 



(14) 
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%T-fe-:>/io ^/i. MFRH 2 7 5 g/ 1 0^9'T-*>o 

[0 0 9 01 mtkmi--^ 0. j±^^i-4 o 
1. mn 

(a) >-KUrcib-U> 

(a) - 1 : -^^^ilj 1 T-Sjg L./cB$£B^B't47*a t: U 

MF R : 20g/10min(230 mM2, 16kgT*SiJ^) 
Nm : 173.4. 

mm.mi^s. In) m 

mfW^m (kgf /cm^ ) : 22000 ^ 

(c) if^^mm 

No. 



26 



*#r?g^8 - 1 9 9 0 1 5 



2.5 



10 



6. 0 
9. 5 



(c) -1 
(c) -2 
(d) — 

No. ^i^^^^^ (urn) 

(d) -1 2.5 
(d) -2 4.0 

• TlBiOfiM¥l^*ai^S (U~'»f-IiWrt![SL^(Ccl:Oail 

No. (Aim) 
(d) -3 3.5 

(d) -4 4.5 

(e) m<tm±m 

(e) -1 : -^V^J^UX'J^;!^-^ + 
>-3-(3. 5-v- t -'r^;!/-4 Ka4^v7 

(e) -2 : 3. 9-tiX { 2-[ 3- (3-t-^^;U 
-4 - t Ka + v- 5 ->^;i'7i— ;U) y'a^^z^ju 
^^'>] -1. l-vy^;b^^;H -2. 4. 8. I 

0-~5"h^^4^-9-fc-a[ 5, 5] '!7>t'*> 

(e) -3 : h y ;^ (2 , 4 - t ~y^;U"7:«i^;U) 



20 



(e) -4 : -r h^4^x ( 2 . 4 - v 
;U) - 4 . 4 * - t' V^. 
(e) -5 : vX-rT U;!^- 3 
- h 

(e) -6 : ^V^J'^UX h— ;U-5"h7 + X (S-^-^ 

(f) ^iS;F?£ttftS»J 

(f) -1 : N. N' -t'x[ 3~ (3. 5-v-t-r 



2.5 



♦ T-r y hiSl?3£ig (kgf • cm/cm) 

(a) -2 : ynfUVd-x^r.-^'y^- 
MFR :20g/10iDin 
Nm : 120 

mmM^m cc) : 130 

mmitm (kgf /cm^ ) : 18000 
V«y hffill3£jK (kgf • cm/cm) 

(b) ^tt?Ky:tU'7>r > (MttPO) 

(b) -I :^^^j2r-fF©L/i^ft:i<y-rDfU> 
MFR : ISOg/lOmin 

: 0.3 mm.% 

(b) -2 :^^{?iJ3-efPML/iattvi^"yyafci-U> 
MFR : 275g/10inin 

mcr^y : 5.0 mm% 



^mmmm (mm) 
3 
3 

T*:*? p« ^ U > V :<7 ;l.7K >K v^-^" U ^ a ^ ;u t 



(f) -2 

(f) -3 : 2, 2' -^ + -9-^ K-t:x-[ :ii^;i.-3 
-(3. 5-v?- t-r^;l.-4 -h Ka + v:7:i:rL 

(f) -4 : 3- (N— »fU^D-f T^y- 1 . 2. 
4 - h y TV-;l/ 

(f) -5 :Mark ZS-90> Mmitum (m S 

(f) -6 : Ma r k ZS-2 7. temx* «*) ® 

(g) W^t^S^J 

30 (g) -I : 2. 4 -V- t --/^^b^ji— 3 . 5- 
V- t -7'^;b- 4 - b h'u^iy^yVjL— h 
(g) -2:2 - (3-t-y^;b-5->«^;U-2-fc: 
Kn + v7ai^;b) - 5 -:5^an^>V'h y TV— ;U 
(g) -3 : fcix (2. 2. 6. 6-7^hv^^;U-4 - 
e^y -fe/^^y- h 
(g) -4 : n/\^Mvy^;t' 
- 4 - t Kn + '>- 2 



(2-b Ka + vJ^ 
6. 6-7"h7P«^ 



(g) -5 :.-^-y {[ (6 - (1. K 3. 
40 ^^bV^;!.) ^ ^ 1 . 3. 5-hyTi^>-2. 4 
-V^M [ 2. 2. 6. 6 -7^ h^y 4 -b'-< 

yv^L-) ^^y] -^+-y-yj:-^U>[ (2, 2. 6. 6 

-7^h7y^;b-4 -t:'<y ^^y] } 



(h) 






(h) 


-1 


: v'J 3 ;i,5 0 V T^n f U > 


(h) 


-2 


: -> 'J 3 >:*•-< ;u 3 0 %#W** y 7*0 > 


(h) 


-3 




(h) 


-4 


: :tl"f >l?^y ii^'J-bv-r K 


(h) 


-5 




50 00 


-6 


: 7.7-7 'J vKT^-f K 



(15) 



9 9 0 1 5 



(h) 
(h) 
(h) 
(h) 
(h) 
(h) 
(h) 
(h) 
Oi) 
S) 
(h) 
(h) 
(h) 
(h) 
Oi) 
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-12 ■ »fa^)/^•7 7 > 
-13 : l£:»^fi*''; Jc^UV ('7-y5'X) 
M'-K U 7' q f b > ( -7 -y X ) 
if^UVfXXxT'J vKTv-f K (EB 
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-7 

-8 

-9 

-10 

-11 



-14 
-15 



-16 : ^-f hT-x'-r K (EBSOSI#«:) 
-17: XT^r y >Ksm 
-18 : Xt^T 'J >KA;Uv7A 

-19 : xf-T u yM-^c^-yy^^ 

-20 : XxT U >K 
[0 0 9 1] 2. 

f-WM (mm. AS 2 0) ic-t2 5 or-^, 250 

10 0 9 21 3. ^I5m 
t;> W{il/±;'3 4 0 Okg/cm^' 2it/^MSa5 OTCT-Wm 
10 0 9 31 4 . ^ttSiJS&t>'IF« * 



i^m^rTiea 3 Rt;« 4 {c^>-r. 

(1) ^m^m. (tef /cm=' ) : ASTM D638 tcJ: oms-e 

(2) m-fm^m (kgf /cm^ > : ASTy D790 (zJ: O^ig 

(3) mm^m. CC) :AS™ D648 {r,fc018.6kg/cin^ 

(4) T-fV-y h«S?^ (kgf -cm/ciD) : ASTM D256 

10 tC<J:»)23t:T-SiJ^, 

(5) fiEff^tt : »^tB^JB^l::*^t^r, Mp'SO^MA^ t> (Dfff 
•5 Hi L^-r $ (BIMtt) SO'iSiD^JoT' U - KroWM^r 
p-</c (O- • • ±<fm<nti.\,^i>o>. A - • -aiMtt 
A^S^^-stto. X • • • :?^:a'a<ofe^t<D) . 

(6) mm/&i: 150 t:K>+'T^-7'vit>i-i5oo^r4, ^m. 
n^imv. 9momt (.mk^. iim^t^ 

(o- • ■ ■^<^ito>tt\,^ii<o. X- • - mtoimib^ 

(7) mmm^: zmcommmmr-m^. fv y^-^m^ 

9\-m(Omt C^Jife. ^'^yi?) ^ria-J/i (O- • 

(8) WlStt : ■^Vv-t-r >*-*->T-i^ (x#i^ 

t:. i2ooi$ra) srtTiv ^m<omt mm^. ^^-y 

[0 0 9 41 



30 



1 



mmm no. 
g^Be4» (gg%) 

(a) -1 

(a) -2 

(b) -1 

(b) -2 

(c) -1 

(c) -2 

(d) -1 
(d) -2 
(d) -3 

(d) -4 



1 



65 



65 



65 



65 



65 



10 



10 



10 



15 



15 



15 



15 



(e) -1 



20 



0. 1 



20 



20 



0. 1 0. 1 



• 



(16) ^mW- 8- 1 9 9 0 1 5 

29 30 

(e) -2 — 0.1 — — 0.1 . 

(e) -3 0.1 0.1 — 0.1 — 

(e) -4 — — 0. 1 — 0. 1 

(e) -5 0.2 0.2 . 0.2 — — 

(e) -6 — — — 0.2 0.2 

(f) -1 0.1 0.1 0.1 0.1 0.1 

(f) -2 _____ 

(f) -3 _____ 

(f) -4 _____ 

(f) -5 _____ 

(f) -6 _____ 

(g) -1 0.1 0.1 0.1 0.1 0.1 

(g) -2 _____ 

(g) -3 0. 1 0. 1 0. 1 0. 1 0. 1 

(g) -4 _____ 

(g) -5 _____ 

(h) -1 -20 0.2 0.2 0.2 0.2 0.2 

mi (oo*^) 

^^g"! No. 6 7 8 9 10 

(a) -1 65 65 65 65 65 

(a) -2 _____ 

(b) -1 5 5 5 5 5 

(b) -2 _____ 

(c) -1 _____ 

(c) -2 15 15 10 10 10 

(d) -1 _____ 

(d) -2 15 15 _ _ _ 

(d) -3 _____ 

(d) -4 — — 20 20 20 

mm (masB) 
mm±M 

(e) -1 0.1 — 0.1 — 0.1 
(e) -2 — 0.1 — 0.1 — 
(e) -3 0.1 — 0.1 — 0.1 
(e) -4 — 0.1 — 0.1 — 
(e) -5 0.2 — 0.2 — 0.2 

(e) -6 — 0.2 — 0. 2 — 

(f) -1 _____ 

(f) -2 0.1 0.1 — - — 

(f) -3 — — 0.1 0.1 — 



m 



(17) !|tra¥8- 1 9 9 0 1 5 

31 32 

(f) -5 _____ 

(f) -6 - - - - - 

(g) -1 0.1 0.1 0.1 0.1 0.1 
(g) -2 — - — — 0.1 
(g) -3 0.1 0.1 0.1 0.1 0.1 

(g) -4 _____ 

(g) -5 — — - - - 
MM"* 

(h) -1 -20 0.2 0.2 0.2 0.2 0.2 

mi 

No. 11 12 13 14 15 

(a) -1 65 65 65 65 65 

(a) -2 _____ 

(b) -1 5 5 5 5 5 

(b) -2 _____ 

(c) -1 _____ 

(c) -2 10 10 10 15 15 

(d) -1 — — — — — 

(d) -2 _ _ _ 15 15 

(d) -3 _ _ _ _ •_ 

(d) -4 20 20 20 — — 

mm (wmsi) 

(e) -1 0.1 — 0.1 — 0.1 
(e) -2 — 0.1 — 0.1 — 
(e) -3 0.1 — 0.1 — 0.1 
(e) -4 — 0.1 — 0.1 — 
(e) -5 0.2 — 0.2 — — 

(e) -6 — 0.2 — 0.2 0.2 

(f) -1 0.1 0.1 — — 0.1 
(f) -2 — — 0. 1 0. 1 — 
(f) -3 _____ 
(f) -4 _____ 
(f) -5 _____ 

(f) -6 _ _ _ _ _ 

(g) -1 0.1 0.1 0.1 0.1 0.1 
(g) -2 _____ 
(g) -3 - — — — - 
&) -4 0.1 0.1 0.1 0.1 — 

(g) -5 — — — — 0.1 

(h) -1 -20 0.2 0.2 0.2 0.2 0.2 



(18) 4#gg¥8- 1 9 9 0 1 5 

33 34 

H^gil No. 16 17 18 19 20 

(a) -1 65 65 65 65 65 

(a) -2 _____ 

(b) -1 5 5 5 5 5 

(b) -2 _____ 

(c) -1 _____ 

(c) -2 15 15 10 10 10 

(d) -1 _____ 

(d) -2 15 15 — — — 

(d) -3 _____ 

(d) -4 — — 20 20 20 



(e) -1 — 0.1 — 0.1 — 

(e) -2 0.1 — 0.1 — 0.1 

(e) -3 — 0.1 — 0.1 — 

(e) -4 0.1 — 0.1 — 0.1 

(e) -5 — 0.2 — 0.2 — 

(e) -6 0.2 — 0.2 — 0.2 

(f) -1 0.1 — — 0.1 0.1 

(f) -2 _____ 

. (f) -3 — 0.1 0.1 — — 

(f) -4 _____ 

(f) -5 _____ 

(f) -6 _____ 

(g) -1 0.1 0.1 0.1 0.1 0.1 
(g) -2 — — — 0.1 0.1 
(g) -3 _____ 
(g) -4 — — — 0.1 — 

(g) -5 0.1 0.1 0.1 — 0.1 

(h) -1 ~20 0.2 0.2 0.2 0.2 0.2 

^1 

No. 21 22 23 24 25 

(a) -1 65 65 65 65 65 

(a) -2 _____ 

(b) -1 5 5 5 5 5 
(b) -2 _____ 



(19) ttra^S- 1 9 9 0 1 5 

35 36 

(c) -1 _____ 

(c) -2 10 10 10 15 15 

m.m.y-{^- 

(d) -1 _____ 

(d) -2 _ _ _ 15 15 

(d) -3 _____ 

(d) -4 20 20 20 — — 

(e) -1 0.1 — 0.1 — 0.1 
(e) -2 — 0.1 — 0.1 — 
(e) -3 0.1 — 0.1 — 0.1 
(e) -4 — 0.1 — 0.1 — 
(e) -5 0.2 — 0.2 — — 

(e) -6 — 0.2 — 0.2 0.2 

(f) -1 0.1 — — 0.1 — 
(f) -2 — 0.1 — — 0.1 
(f) -3 — — 0.1 — — 
(f) -4 _____ 

(f) -5 _____ 
(0-6 _____ 

(g) -1 O.I 0.1 0.1 0.1 0.1 
(g) -2 _____ 
(g) -3 0.1 0.1 0.1 0.1 — 

(g) -4 — — — — 0.1 

(g) -5 _____ 

(h) -1 -20 0.3 0.4 0.3 0.2 0.2 

mkm No. 26 27 28 29 30 

(a) -1 65 65 65 65 65 

(a) -2 _____ 

(b) -I 5 5 5 5 5 

(b) -2 - - — - - 

(c) -I _____ 

(c) -2 15 15 10 10 10 

(d) -1 _____ 

(d) -2 15 15 — — — 

(d) -3 _____ 

(d) -4 — — 20 20 20 

(e) -I — 0.1 — 0.1 — 



(20) !^Ki¥8- 1 9 9 0 1 5 

37 38 

(e) -2 0. 1 — 0. 1 — 0. 1 

(e) -3 — 0.1 — 0.1 — 

(e) -4 0.1 — 0.1 — 0.1 

(e) -5 — 0.2 — 0.2 — 

(e) -6 0.2 — 0.2 — 0.2 

(f) -1 — 0.1 — — 0.1 
(f) -2 — — 0.1 - — 
(f) -3 0.1 — — 0.1 — 
(f) -4 _____ 
(f) -5 _____ 

(f) -6 _____ 

^ (g) -1 0.1 0.1 0.1 O.I 0.1 

(g) -2 _____ 
(g) -3 — . — 0.1 - — 
(g) -4 0.1 0.1 — 0.1 — 

(g) -5 — - — - 0.1 

(h) -1 —20 0.2 0.2 0.2 0.2 0.2 

«1 (-^o-^) 

Hifegll No. 31 32 33 34 35 

(a) -1 65 65 65 65 65 

(a) -2 _____ 

(b) -1 5 5 5 5 5 

(b) -2 _____ 

(c) -1 _____ 
(c) -2 10 10 10 15 15 



(d) -1 _____ 

(d) -2 - — — 15 15 

(d) -3 _____ 

(d) -4 20 20 20 — — 
mum (ggSB) 

(e) -1 0.1 — 0.1 — 0.1 
(e) -2 — 0.1 — 0.1 — 
(e) -3 0.1 — 0.1 — 0.1 
(e) -4 — 0.1 — 0.1 — 
(e) -5 0.2 — 0.2 — — 

(e) -6 — 0.2 — 0.2 a 2 

(f) -1 - — 0.1 - — 
(f) -2 0.1 — — 0.1 — 
(f) -3 — 0.1 — — 0.1 
(f) -4 _____ 



(21) 4tB3¥8- 19 9 0 1 5 

39 40 

(f) -5 _____ 

(f) -6 _____ 

(s) -1 0.1 0.1 0.1 0.1 0.1 

(g) -2 _____ 

(g) -3 0.1 0.1 0.1 0.1 — 

(g) -4 — — — — 0.1 

(g) -5 _____ 
MM'" 

(h) -1 ~20 0.2 0.2 0.2 0.2 0.2 

*1 (oo't) 

^^feffil No. 36 37 38 39 40 

S^BR^ (gm%) 

(a) -1 65 65 65 65 65 

(a) -2 _____ 

(b) -1 5 5 5 5 5 

(b) -2 _____ 

(c) -1 _____ 

(c) -2 15 15 10 10 10 

(d) -1 - - - _ - 
(d) -2 15 15 _ _ _ 
(d) -3 _____ 

(d) -4 — — 20 20 20 

mam mmm 

(e) -1 — 0.1 — 0.1 — 
(e) -2 0.1 — 0.1 — 0.1 
(e) -3 — 0.1 — 0.1 — 
(e) -4 0.1 — 0.1 — 0.1 
(e) -5 — 0.2 — 0.2 — 

(e) -6 0.2 — 0.2 — 0.2 

(f) -1 - - 0.1 - - 
(f) -2 0.1 — — — 0.1 
(f) -3 — 0.1 — 0.1 — 
(f) -4 _____ 

(f) -5 _____ 
(0-6 _____ 

(g) -1 0.1 0.1 0.1 0.1 0.1 

(g) -2 _____ 

(g) -3 — — 0.1 — — 

(g) -4 0.1 0.1 — 0.1 — 

(g) -5 — — — — 0. 1 

00 -1 -20 0.2 0.2 0.2 0.2 0.2 



(22) «M¥8 - 1 9 9 0 1 5 

41 42 

*1 (-:>-3-#) 

No. 41 42 43 44 45 

(a) -1 65 65 65 65 65 

(a) -2 _____ 

(b) -1 5 5 5 5 5 

(b) -2 _____ 

(c) -1 _____ 

(c) -2 10 10 10 15 15 

(d) -1 _____ 

(d) -2 — — — 15 15 

(d) -3 _____ 

(d) -4 20 20 20 — — 

(e) -1 0.1 — 0.1 — 0.1 
(e) -2 — 0. 1 — 0. 1 — 
(e) -3 0.1 — 0.1 — 0.1 
(e) -4 — 0. 1 — 0. 1 — 
(e) -5 0.2 — 0.2 — — 

(e) -6 — 0.2 — 0.2 0.2 

(f) -1 0.1 — 0.1 — 0.1 

(f) -2 — — — 0.1 — 

(f) -3 — 0.1 — — — 

(f) -4 _____ 

(f) -5 _____ 

(f) -6 _____ 

(g) -1 0.1 0.1 0.1 0.1 0.1 

(g) -2 _____ 

(g) -3 0.1 0.1 0.1 0.1 — 

(g) -4 — — — — 0. 1 

(g) -5 — — ■ - _ _ 

mm'" 

(h) -1 ~20 0.2 0.2 0.2 0.2 0.2 
^^feg"! No. 46 47 48 49 50 

g^Bg/»» (gM°/n) 

(a) -1 65 65 65 65 65 

(a) -2 _____ 

(b) -1 5 5 5 5 5 
(b) -2 _____ 



c 

(23) mMW- 8-19 9 0 1 5 

43 U 

(c) -1 _____ 

(c) -2 15 15 10 10 10 

(d) -1 _____ 
(d) -2 15 15 — — — 
(d) -3 _____ 

(d) -4 — — 20 20 20 

(e) -1 — 0.1 0.1 — — 
(e) -2 0. 1 — — 0. 1 0. 1 
(e) -3 — 0. 1 0. 1 — — 
(e) -4 0.1 — — 0.1 0.1 
(e) -5 — 0.2 0.2 — — 

(e) -6 0.2 — — 0.2 0.2 

(f) -1 - - - - 0.1 
(f) -2 0.1 — — 0.1 — 
(f) -3 — 0.1 0.1 — — 
(f) -4 _____ 
(f) -5 _____ 

(f) -6 _____ 

(g) -1 0.1 0.1 0.1 0.1 0.1 
(g) -2 _____ 
(g) -3 — — 0.1 — — 
(g) -4 0.1 0.1 — 0.1 — 
(g) -5 — — — — 0.1 

00 -1 -20 0.2 0.2 1.0 0.5 0.5 

^^feg"! No- 51 52 53 54 55 

(a) -1 65 69 69 65 69 

(a) -2 _____ 

(b) -1 5 — — 5 _ 

(b) -2 — 1 1 — 1 

(c) -1 — — 30 10 — 

(c) -2 30 30 — — 10 

(d) -1 _____ 
(d) -2 _____ 
(d) -3 — — — — 20 

(d) -4 — — _ 20 — 

mm (wmm 
mmjkM 

(e) -1 0.1 — 0.1 — 0.1 



(24) ^mw- 8 - 1 9. 9 0 1 5 

45 46 

(e) -2 — 0.1 — 0.1 — 

(e) -3 0.1 — 0.1 — 0.1 

(e) -4 — 0.1 — 0.1 — 

(e) -5 0.2 — 0.2 — — 

(e) -6 — 0.2 — 0.2 0.2 

(f) -1 0.1 — 0.1 — 0.1 
(f) -2 — - - 0.1 - 
(f) -3 — 0.1 — — — 
(f) -4 _____ 
(f) -5 — — _ _ _ 

(f) -6 _____ 

(g) - 1 0. 1 0. 1 0. 1 0. 1 0. 1 
(g) -2 0.1 — — — _ 
(g) -3 0.1 0.1 0.1 0.1 — 
(g) -4 — — _ _ 0.1 

(g) -5 . — — - _ _ 

mm"' 

(h) -1 ~20 0.2 0.2 0.2 0.2 0.2 

«1 (oo'^) 

^iteffll No. 56 57 58 59 60 

(a) -1 65 69 69 65 65 

(a) -2 _____ 

(b) -1 5 — 1 5 5 

(b) -2 — 1 _ _ _ 

(c) -1 10 — — 20 — 

(c) -2 — 10 20 — 10 

(d) -1 — 20 ' — 10 — 
(d) -2 20 — 10 — 10 
(d) -3 _____ 

(d) -4 _ _ _ _ 10 

mam (mm^) 

(e) -1 — 0.1 0.1 — — 
(e) -2 0.1 — — 0.1 0.1 
(e) -3 — 0.1 0.1 — — 
(e) -4 0.1 — — 0.1 0.1 
(e) -5 — 0.2 0.2 — — 

(e) -6 0.2 — — 0.2 0.2 

(f) -1 - - - - .0.1 
(f) -2 0.1 — — 0.1 _ 
(f) -3 — 0.1 0.1 — — 
(f) -4 _____ 



[0 0 9 5] 



(25) ^mW- 8- 1 9 9 0 1 5 

47 48 
(f) -5 — _ _ _ _ 

(f) -6 _____ 

(g) - 1 0. 1 0. 1 0. 1 0. 1 0. 1 
(g) -2 _____ 
(g) -3 — — 0.1 — — 
(g) -4 0.1 0.1 — 0.1 — 

(g) -5 — — — _ 0. 1 
MM'" 

(h) -1 ~20 0.2 0.2 0.2 0.2 0.2 

mi) 

1 -20. 48. 5K 56, 58, 60 : (h) -1 
IISfeCT21~23 : (h) -2 

llifeM24~26 : (h) -3 

mmm27~29 (w -4 

SI*fe0l|3O~32 : (h) -5 

Hife^JSS-SB. 49, 52, 54, 59 : (h) -6 

IISfe0iJ36~38 : (h) -7 

lli!i^J39~41 : (h) -8 

llfite«a|42~44, 50, 53, 55, 57 : Oi) -9 

mMmiS-il: (h) -10 

«2 

itmm No. 1 2 3 4 5 



a^es^ (ge%) 

(a) -1 65 65 65 65 65 

(a) -2 _____ 

(b) -1 5 5 5 5 5 

(b) -2 _____ 

(c) -1 _____ 

(c) -2 10 10 10 15 15 

(d) -1 _____ 
(d) -2 _ _ _ 15 15 
(d) -3 _____ 

(d) -4 20 20 20 — — 

(e) -1 0. 1 0. 1 0. 1 0. 1 0. 1 
(e) -2 _____ 
(e) -3 0.1 0.1 0.1 0.1 0.1 

(e) -4 _____ 

(e) -5 0.2 0.2 0.2 0.2 0.2 

(e) -6 _____ 

(f) -1 _____ 



• 



(26) ^M¥8- 1 9 9 0 1 5 

49 50 

(f) -3 _____ 

(f) -4 0.1 0.1 - — — 

(f) -5 — — 0. 1 0. 1 — 
(0-6 — — - — 0.1 

(g) - 1 0. 1 0. 1 0. 1 0. 1 0. 1 

(g) -2 — — - 0.1 — 

(g) -3 0.1 0.1 0.1 0.1 0.1 

(ft) -4 _____ 

(g) -5 — - - . _ _ 

(h) -1 —20 0.2 0.2 0.2 0.2 0.2 
itmm No. 6 7 8 9 10 

s^Bi?.^ (mm%) 

(a) -1 65 65 65 65 65 

• (a) -2 — — _ _ — 

(b) -1 5 5 5 5 5 

(b) -2 _____ 

(c) -1 _____ 

(c) -2 15 15 10 10 15 

(d) -1 _____ 
(d) -2 15 15 — — 15 
(d) -3 _____ 

(d) -4 ^ — 20 20 — 

(e) - 1 0. 1 0. 1 0. 1 0. 1 0. 1 
(e) -2 _____ 
(e) -3 0.1 0.1 0.1 0.1 0.1 
(e) -4 — — _ _ _ 
(e) -5 0.2 0.2 0.2 0.2 0.2 

(e) -6 _____ 

(f) -1 — 0.1 0.1 — — 
(f) -2 — — - 0.1 - 
(0-3 - - - _ 0.1 
(0-4 _____ 

(f) -5 _____ 
(0-6 0.1 — — — — 

(g) -1 0. 1 0. 1 0. 1 0. 1 0. 1 
(g> -2 — — 0.1 — — 
(g) -3 0.1 0.1 0.1 0.1 0.1 
(g) -4 _____ 



(27) ^mW- 8- 1 9 9 0 1 5 

51 52 

mm''' 

(h) -1 -20 0.2 0.2 0.2 0.2 0.2 

ttl^gll No. 11 12 13 14 15 

s^6g^ (mm%) 

(a) -I 65 65 65 65 65 

(a) -2 — - — _ _ 

(b) -1 5 5 5 5 5 

(b) -2 - _ _ _ _ 

(c) -1 _____ 

(c) -2 10 10 10 15 15 

(d) -1 _____ 
(d) -2 — — — 15 15 
(d) -3 _____ 

(d) -4 20 20 20 — — 

(e) - 1 0. 1 0. 1 0. 1 0. 1 0. 1 
(e) -2 _____ 
(e) -3 0.1 0.1 0.1 0.1 0.1 
(e) -4. _____ 
(e) -5 0.2 0.1 0.2 0.2 0.2 

(e) -6 _____ 

(f) -1 0.1 — — 0.1 0.1 
(f) -2 — 0.1 — — — 
(f) -3 — — 0.1 — — 
(f) -4 _____ 
(f) -5 _____ 

(f) -6 _____ 

(g) -1 0.1 0.1 0.1 0.1 0.1 

(g) -2 _____ 

(g) -3 0.1 0.1 0.1 0.1 0.1 

(g) -4 _____ 

(g) -5 _____ 

(h) -1 -20 0.2 0.2 0.2 0.2 0.2 

^2 (-o-^^) 

itmm No. 16 17 18 19 20 

(a) -1 65 65 65 65 65 

(a) -2 _____ 

(b) -I 5 5 5 5 5 



(28) !HfP»B¥8- 1 9 9 0 1 5 

53 54 

(b) -2 _____ 

(c) -1 _____ 

(c) -2 15 10 10 10 15 

(d) -1 _____ 
(d) -2 15 — — — 15 
(d) -3 _____ 

(d) -4 — 20 20 20 — 

(e) -1 0.1 0.1 0.1 0.1 0.1 
(e) -2 _____ 
(e) -3 0. 1 0. 1 0. 1 0. 1 0. 1 
(e) -4 _____ 
(e) -5 0.2 0.2 0.2 0.2 0.2 

(e) -6 _____ 

(f) -1 — - 0.1 - — 
(f) -2 0.1 — — 0.1 — 
(f) -3 — 0.1 — — 0.1 
(f) -4 _____ 
(f) -5 _____ 

(f) -6 _____ 

(g) -1 0.1 0.1 0.1 0.1 0.1 
(ff) -2 — — 0.1 — — 
(g) -3 0.1 0.1 0.1 0.1 0.1 

(g) -4 _____ 

(g) -5 _____ 

mm.''' 

(h) r-l ~20 0.2 0.2 0.2 0.2 0.2 

«2 

itMm No. 21 22 23 24 25 

(a) -1 65 65 65 65 65 

(a) -2 _____ 

(b) -1 5 5 5 5 5 

(b) -2 _____ 

(c) -1 _____ 

(c) -2 10 10 10 15 15 

(d) -1 _____ 
(d) -2 — — — 15 15 
(d) -3 _____ 
(d) -4 20 20 20 — — 



(29) 9 9 0 1 5 

55 56 

(e) -1 0.1 0.1 0.1 0.1 0.1 

(e) -2. — — — — — 

(e) -3 0.1 0.1 0.1 0.1 0.1 

(e) -4 _____ 

(e) -5 0.2 0.2 0.2 0.2 0.2 

(e) -6 _____ 

(f) -I 0.1 — — 0.1 0.1 

(f) -2 — 0.1 — — — 

(f) -3 — — 0.1 — — 

(f) -4 _____ 

(f) -5 _____ 

(f) -6 _____ 

(g) -1 0.1 0.1 0.1 0.1 0.1 

(g) -2 _____ 

(g) -3 0. 1 0. 1 0. 1 0. 1 0. 1 

(g) -4 - — — — _ 

(g) -5 _____ 
MM"' 

(h) -1 ~20 0.2 0.2 0.2 0.2 0.2 
itmm No. 26 27 28 29 30 

(a) -1 65 65 65 65 65 

(a) -2 — — ^ — — 

(b) -1 5 5 5 5 5 

(b) -2 _____ 

(c) -1 _____ 

(c) -2 15 10 10 10 15 

(d) -1 _____ 
(d) -2 15 — — — 15 
(d) -3 _____ 

(d) -4 — 20 20 20 — 

mum (wm^) 

(e) - 1 0. 1 0. 1 0. 1 0. 1 0. 1 

(e) -2 _____ 

(e) -3 0.1 0.1 0.1 0.1 0.1 

(e) -4 _____ 

(e) -5 0.2 0.2 0.2 0.2 0.2 

(e) -6 _____ 

(0-1 - — 0.1 — — 

(f) -2 0.1 — — 0.1 — 
(f) -3 — 0.1 — — 0.1 



# 



(30) ^mW- 8-19 9 0 1 5 

57 58 

(f) -4 _____ 
(0-5 _____ 
(0-6 _____ 

(tt) -1 0.1 0.1 0.1 0.1 0.1 

(g) -2 — — 0.1 — — 
(g) -3 0.1 0. 1 0. 1 0. 1 0. 1 

(g) -4 _____ 

(g) -5 _____ 
MM'" 

. (h) -1 -20 0.2 0.2 0.2 0.2 0.2 

a 2 (o-p*#) 

No. 31 32 33 34 35 

(a) -1 65 65 65 65 65 

(a) -2 _____ 

(b) -1 5 5 5 5 5 

(b) -2 _____ 

(c) -1 - — - - _ . 

(c) -2 10 10 10 15 15 

(d) -1 _____ 

(d) -2 — — — 15 15 

(d) -3 - — _ _ _ 

(d) -4 20 20 20 — — 

(e) -1 0.1 0.1 0.1 0.1 0.1 
(e) -2 _____ 
(e) -3 O.I 0.1 0.1 0.1 0.1 
(e) -4 _____ 
(e) -5 0.2 0.2 0.2 0.2 0.2 
(e) -6 _____ 

(0 -1 0.1 — — 0.1 0.1 

(0-2 — 0.1 — - — 

(0-3 - - 0.1 - — 

(0-4 _____ 

(0-5 _____ 

(0-6 _____ 

(g) -1 0.1 0.1 0.1 0.1 0.1 

(g) -2 — — — 0.1 — 

(g) -3 0.1 0.1 0.1 0.1 0.1 

(g) -4 _____ 

(g) -5 _____ 



(31) 

0. 2 0. 2 

_3i_ 37 



65 



15 



15 



65 



10 



20 



59 

(h) -1 -20 

imm No. 

(a) -1 

(a) -2 

(b) -1 

(b) -2 

(c) -1 

(c) -2 

(d) -1 
(d) -2 

(d) -3 

(d) -4 

(e) -1 0.1 0.1 
(e) -2 - — 
(e) -3 . 0.1 0.1 
(e) -4 - — 

(e) -6 — — 

(f) -1 — — 
(f) -2 0. 1 — 
(f) -3 - 0.1 
(f) -4 - - 
(f) -5 — — 

(f) -6 _ _ 

(g) -1 0.1 0.1 

(g) -2 - - 

(g) -3 0. 1 0. 1 

(g) -4 - - 

(g) -5 - — 

mm"" 

(h) -1 -20 0.2 0.2 

a(i) 

imm K 3 , 5. 38-40 : (h) -1 
ttnmz^ 4. 6 : (h) -6 

itmmi. itmmiK tmmi : Oi) -ii 

Jt^W8-10: (h) -12 
Jt«^12-14 : Oi) -13 

immis-n: ao -14 

Jt«{pill8~20 : (h) -15 
tfc«t0!122~24 : (h) -16 
tmm2S~27: 00-17 



0.2 

65 

5 

30 



0. 1 
0.1 

0.1 



0.1 

0. 1 

0.2 



10 



20 

0. 1 
0. 1 



0.1 



^mW- 8- 1 9 9 0 1 5 

60 

0. 2 0. 2 



Jfl_ 



65 65 
5 5 



15 



15 



0. 1 
0.1 



0. 1 



0. 1 0. 1 
0. 1 0. 1 

0. 2 0. 2 



# 

(32) 

61 

J:bii«?iJ28-30 : (h) -18 
tmm3\-~3i : (h) -20 
J±«^35~37: (h) -19 

[0 0 9 6] 



MBE^IJ No. 


1 


2 


?l5S?SJK (kgf/cm^ ) 


750 


750 


ffltfSP'tt^ (kgf/cm^ ) 


47000 


47000 




147 


147 




7.5 


7.5 




O 


O 




O 


O 




O 


O 




O 


O 








MBE^J No. 


6 


7 


5l5i5iJK (kgf/cm^ ) 


850 


850 


fflCj5¥t±^ (kgf/cm^ ) 


40500 


40500 




151 


151 




7.8 


7.8 




O 


O 




O 


O 




O 


O 




O 


O 




as 




Hife^^l No. 


11 


12 


?I3S^ (kgf/cm^ ) 


750 


750 


fttf5¥tt^ (kgf/cm^ ) 


47000 


47000 


mm^iB^S. (t) 


147 


147 




7.5 


7.5 




O 


O 




o 


O 


-7- 1 An J 1 J ti_ 


o 


O 




o 


O 




^3 




^ife^J No. 


16 


17 


5l3S3Sft (kgf/cm^ ) 


850 


850 


ffltf??-!*^ (kgf/cm^ ) 


40500 


40500 




151 


151 




7.8 


7.8 


mm 


O 


O 




o 


o 




o 


o 




o 


o 








HAfe^ No. 


21 


22 


?l3i^ (kgf/cm=^ ) 


750 


750 


mm^m (kgr/cm^ ) 


47000 


47000 




147 


147 




7.5 


7.5 




1^lf1¥ 8- 1 9 9 0 1 5 

62 



3 


4 


5 


750 


850 


850 


47000 


40500 


40500 


147 


151 


151 


7.5 


7.8 


7.8 


O 


O 


O 


O 


O 


o 


o 


o 


o 


O 


o 


o 


8 


9 


10 


750 


750 


750 


47000 


47000 


47000 


147 


147 


147 


7.5 


7.5 


7.5 


O 


O 


O 


o 


O 


O 


o 


o 


o 


o 


o 


o 


13 


14 


15 


750 


850 


850 


47000 


40500 


40500 


147 


151 


151 


7.5 


7.8 


7.8 


O 


O 


O 


o 


o 


O 


o 


o 




o 


o 


o 


18 


19 


20 


750 


750 


750 


47000 


47000 


47000 


147 


147 


147 


7.5 


7.5 


7.5 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


23 


24 


25 


750 


850 


850 


47000 


40500 


40500 


147 


151 


151 


7.5 


7.8 


7.8 







(33) 






CO 

06 












o 


O 


O 


O 


-r- l^-l. Ill, 


o 


O 


o 


o 




o 


O 


o 


o 




o 


O 


o 


o 












5l55^jK (kgf/cm^ ) 


850 


850 


750 


750 


ffltJ5¥'f±P (kgf/cm^ ) 


40500 


40500 


47000 


47000 




151 


151 


147 


147 




7.8 


7.8 


7.5 


7.5 




O 


O 


O 


O 




O 


O 


o 


O 




O 


O 


o 


O 




o 


o 


o 


O 




^3 








^*fe^l No. 


31 


32 


33 


34 


?l3g^jK (kgf/cin^ ) 


750 


750 


750 


850 


ffitf??!*^ (kgf/cm^ ) 


47000 


47000 


47000 


40500 




147 


147 


147 


151 




7. 5 


7. 5 


7.5 


7.8 




O 


O 


O 


O 




O 


O 


O 


O 




O 


o 


o 


o 




O 


o 


o 


o 




^3 








^Jte^J No. 


36 


37 


38 


39 


?I5B^JS (kgf/cm^ ) 


850 


850 


750 


750 


. ffltJ5¥tl¥ (kgf/cm^ ) 


40500 


40500 


47000 


47000 




151 


151 


147 


147 




7.8 


7.8 


7.5 


7.5 




O 


O 


O 


O 




O 


O 


O 


O 




O 


O 


o 


O 




O 


O 


o 


O 




*3 








^*fe^l No. 


41 


42 


43 


44 


3I35^JS (kgf/cm^ ) 


750 


750 


750 


850 


ffllTSPtt^ (kgf/cm^ ) 


47000 


47000 


47000 


40500 




147 


147 


147 


151 




7. 5 


7.5 


7.5 


7.8 




6 


O 


O 


O 




O 


O 


O 


O 




O 


o 


O 


O 




O 


o 


O 


O 












^mm No. 


46 


47 


48 


49 


?l3S^tt (kgf/ciD^ ) 


850 


850 


750 


750 


fttf3¥tt^ (kgf/cm^^ ) 


40500 


40500 


47000 


47000 


f^^JBSJK (r) 


151 


151 


147 


147 




7.8 


7.8 


7.5 


7.5 




O 


O 


O 


O 




1#r»fW 8 -19 9 0 1 5 

64 

O 
O 
O 
O 

750 
47000 
147 
7.5 

O 
O 
O 

o 

35 
850 
40500 
151 
7.8 
O 
O 
O 
O 

40 
750 
47000 
147 
7.5 
O 
O 
O 
O 

45 
850 
40500 
151 
7.8 
O 
O 
O 
O 

50 
750 
47000 
147 
7.5 
O 



(34) l^mW- 8- 1 9 9 0 1 5 



65 










66 






CJ 




o 


o 




kJ 


o 


o 


o 


o 








o 


o 


o 




^ 3 










^SSpiJ No. 


bl 


CO 

52 


53 


54 


55 


5I5r5£/§1 kKgi/cm ; 




1 oon 

1320 


1550 


1000 


900 


ffltJ5¥i3E#i C Kg I /cm ; 


7AAAA 


70500 


76500 


50000 


49000 






ibb 


1 C7 

157 


149 


148 




1 t o 
1 1. u 


11 A 
i 1. 0 


1 0 A 


O A 

8. 0 


8. 0 




o 


O 


O 


O 


O 




vj 


o 


o 


o 


O 




O 


o 


o 


o 


o 




o 


o 


o 


o 


o 




^ 3 










^ScPil No. 


56 


57 


58 


59 


60 


5I5r^JK (kgf/cm ) 


950 


900 


1050 


1200 


900 


ffltTWlS^ Ckgi/cm^ ) 


43000 


42000 


43000 


48000 


45000 




147 


146 


154 


156 


147 




8.0 


8.0 


8.0 


9.5 


8.0 




O 


O 


O 


O 


O 




O 


o 


o 


O 


O 




O 


o 


o 


O 


O 




O 


CJ 


o 


o 


o 


?±(1) : ^fit (kgcffl/cm ) 










Jti$^J No. 


1 


4 

2 


3 


4 


5 


^mmi (kgf/cm^ ) 


750 


750 


750 


850 


850 


fttf^fl*^ (kgf/cm^ ) 


47000 


47000 


47000 


40500 


40500 




147 


1 AT 

147 


147 


151 


151 




7.5 


7. 5 


7. 5 


7. 8 


7.8 


mm 


O 


O 


O 


O 


X 




O 


o 


O 


O 


X 




X 


X 


X 


X 


X 




O 


O 


O 


O 


X 




«4 










It^^] No. 


6 


7 


8 


9 


10 


(kgf/cm^ ) 


850 


850 


750 


750 


850 


ffitfSStt^ (kgf/cm^ ) 


40500 


40500 


47000 


47000 


40500 




151 


151 


147 


147 


151 




7.8 


7. 8 


7.5 


7. 5 


7.8 




X 


X 


X 


X 


X 




X 


X 


X 


X 


X 




X 


X 


X 


X 


X 




X 


X 


X 


X 


X 




^4 










^K^^ No. 


11 


12 


13 


14 


15 


?l3i^ (kgf/cm^ ) 


750 


750 


750 


850 


850 


mm^m (kgf/cm^ ) 


47000 


47000 


47000 


40500 


40500 




147 


147 


147 


151 


151 



# 



(35) 



^m^S- 19 9 0 15 



67 










68 




/. 0 


7. 5 


7. 5 


7.8 


7.8 




X 


X 


X 


X 


X 






X 


X 


X 


X 




v 


A 


X 


X 


X 




^ 4 




X 


X 


X 




10 


1 7 
1 / 


1 o 

18 


19 


20 


\7l!jR5a/s> ^Kgi/cnj ; 


o3U 


7CA 


750 


750 


850 






4/000 


j17AAA 

47000 


47000 


40500 


»&MSJS OC) 


151 


147 


147 


147 


151 




7 ft 


7 C 


7 C 

/. b 


7 C 

7. 5 


7. 8 




X 


X 


o 


O 


O 






✓\ 


X 


X 


X 






X 


X 


X 


X 




X 

^ 4 


X 


X 
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